Effect of phorbol diesters, synthetic diacylglycerols, and a protein kinase C inhibitor on the human sperm acrosome reaction.
The acrosome reaction of spermatozoa may be analogous to various somatic cell exocytotic events that incorporate cascade reactions. One such cascade system involves the hydrolysis of a membrane-bound phospholipid; generation of the intracellular second messenger, diacylglycerol; and activation of protein kinase C, followed by the phosphorylation of a number of intracellular proteins. Stimulators of protein kinase C, phorbol diesters and synthetic diacylglycerols, were evaluated to determine if this system functions in the human sperm acrosome reaction. Phorbol 12-myristate 13-acetate and 4 beta-phorbol 12,13-didecanoate caused a significant (P less than 0.01) increase in the acrosome reaction of capacitated spermatozoa. Conversely, an inactive phorbol diester had no significant (P greater than 0.05) stimulatory effect on the acrosome reaction. The synthetic diacylglycerols, 1-oleoyl-2-acetyl-sn-glycerol, 1,2-dioctanoyl-sn-glycerol, and 1,2-dioleoyl-sn-glycerol caused a significant (P less than 0.01) increase in the acrosome reaction of capacitated spermatozoa, and to a similar extent as the phorbol diesters. A nonactivating isomer of 1,2-dioleoyl-sn-glycerol, 1,3-diolein, had no significant (P greater than 0.05) stimulatory effect on the acrosome reaction. Protein kinase C activation is a diacylglycerol-dependent and Ca2(+)-dependent process, and stimulation of the acrosome reaction by 1,2-dioctanoyl-sn-glycerol required the presence of calcium ions in the capacitation medium. An inhibitor of protein kinase C, 1-(5-isoquinolinylsulfonyl)-2-methylpiperazine (H-7), prevented the diacylglycerol-induced acrosome reaction (P less than 0.01). These results support the hypothesis that protein kinase C, via activation by the intracellular second messenger diacylglycerol, has a role in the human sperm acrosome reaction.